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(57) Abstract: A variable flow water pump includes a housing having an 
impeller mounted on a rotatable shaft The pump impeller has a plurality 
of vanes fixed to a back plate or flange. A circumferentially surrounding 
shroud is axially movable within the housing and may move between an 
open position and a covering position to expose or surround the vane por- 
tions and therefore control the effective working capacity of the pump. The 
shroud is controlled by an actaalor and shift fork arrangement that responds 
to sensor measurements of temperatore and/or engine speed to supply a suf- 
ficient quantity of coolant tailorBd to the actual need of the engine and widi- 
out unwanted power loss caused by excessive flow. 
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VARIABLE FLOW WATER PUMP 

Field of the Invention 

The subject invention relates to a variable flow water pump with an impeller and 
S movable shroud for use in automotive engines and the like. 

Description of the Related Art 

The cooling mechanism for an internal combustion engine used in an automobile 
normally comprises a coolant pump, commonly referred to as a water pump, of a 

10 centrifugal-type. The most common arrangemait utilizes the engine rotation to drive a 
shaft via a belt connection between a driving pulley (connected to the crankshaft) and a 
driven pulley. The example shown in Figure 1 shows a typical water pump 10 with the 
impeller 20 fastened to a rotating shaft 30 drivable by the pulley 40, which is attached to 
the engine crankshaft (not shown). The impeller 20 consists of a flange 22 having several 

15 integral blades or vanes 24 projecting axially toward the inlet path 26. When the pulley 
40 rotates, the drive shaft 30 rotates, and the vanes 24 similarly rotate. Coolant enters the 
passageway 50 and is thrown outward by cratrifugal force to an outlet port (not shown) 
via the oudet path 28. 

Although this system is simple, it has the disadvantage of siq)plying a fixed 

20 capacity of coolant that is often unnecessarily large. This over-capacity arises because 
the pump output is sized to deliver a minimum flow amount of coolant at low engine 
speeds. At higher engine speeds, such as those experienced under normal highway 
driving conditions, the flow amount becomes excessive because it is directly 
proportional to engine speed, which is up to an order of magnitude greater. This leads to 

25 poor cooling efficiencies and increased power losses. 

An alternative arrangement uses an electric motor instead of the engine to drive 
die impeller. However, this adds weight and cost because extra components are required, 
and because the capacity of the battery and generator needs to be increased, to supply the 
extra power needed by the motor. 

30 The U.S. Patent No. 4,094,613 discloses a variable output centrifugal pump 

utilizing a volute type dif&ser in addition to vane difiusers. The variable flow is 
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produced by a telescoping sleeve that closes or opens a main volute diffuser. In this 
design, a second volute difRiser is always open, so the range of control does not extend 
to zero flow output Furthermore, the vane difiiisers do not lie m a common plane, which 
leads to an undesirable increase in the physical volume of the pump. 
5 The U.S- Patent No. 4,828,455 proposes a variable capacity impeller-type water 

pump that uses an axiaUy movable thrust shaft and an attadied disk or shroud with 
recesses through which the vanes protrude. A thermostat responds to temperature 
changes to move the thrust shaft and attached disk or shroud ov^ the vanes to vary the 
exposed area and th^fore the quantity of coolant that flows through the water pump. 

10 This design relies on the accuracy of the thermostat, which can be suspect. It also poorly 
controls flow into the volute, allowing coolant to pass beneath the impeller. Furthermore, 
it does not allow for varying the pump capacity with the engine rotational speed. It 
would be advantageous, for exanq>le, to reduce the flow capacity during engine startup to 
reduce engine warm up time. 

15 The U.S. Patent No. 4, 828,454 discloses a variable capacity impeller-type water 

pump utilizing an impeller for pumping fluid through passageways in the pump and a 
movable shroud which is axially displaceable for varying the size, and thus, volume 
edacity of the fluid passing through the passageways. 

20 Summary of the Invaition 

The present invention provides a water pump construction with its capacity 
variable in accordance with an actuator that receives input from multiple sensing devices 
that measure, for example, coolant temperature, engine block temperature, and engine 
rotational speed. 

25 According to the present invention there is provided a variable flow coolant 

pump comprising a pump housing extending along a longitudinal axis defining a fluid 
chamber and having a fluid inlet and a fluid outlet for providing flow of coolant through 
the housing An impello: is rotationally supported in the housing between the inlet and 
the outlet for pumping the coolant through the housing. The impeller has a flange 

30 disposed transverse to the longitudinal axis of the housing and at least one vane 
projecting axially from the flange. A shroud is operatively coupled to the housing and 
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aligned axially with the impeller for movement along the longitudinal axis between an 
open position spaced axially from the impeller for allowing a maximum amount of fluid 
flow through the housing between the inlet and the outlet and a covering position 
disposed at least partially around the impeller vanes for selectively reducing the amount 
S of fluid flow through the housing. 

Brief Description of the Drawings 

Figure 1 is a cross-sectional view of a prior art water pump; 
10 Figure 2 is a cross-sectional view of a water pump according to the present 

invention; 

Figure 3 is a top view of a water pump according to the present invention, and 
showing the location of the actuator and shift fork; and 
Figure 4 is a perspective view of the inventioa 

15 

Detafled Description of the Preferred Embodiment 

Referring to the Figures, wherein like numaals indicate like or corresponding parts 
diroughout the several views. Figure 2 shows an embodiment of a variable flow coolant 
pump 100, such as a water pump for an automotive vehicle, comprising a pump housing 

20 110 extending along a longitudinal axis A defining a fluid chamber 1 02 and having an inlet 
126 and an outiel 128 for providing flow of coolant, such as water, b^een thiou^ the 
housing 110. The housing includes a first end wall 104 and an opposite second CTd wall 
106. The pump 100 fiirther includes an impellCT 120. The innpeller 120 is festaied to a 
rotatable shaft 130 drivable by a pulley (not ^own) tfiat is belt driven fix>m the engine 

25 crankshaft in a well known manner. The diaft 130 is rotatably joumaled between die first 
end wall 104 and the second end wall 106 for supporting the impeller 120 in the housing 
110 between the inlet 126 and outlet 128 and rotating the impeller 120 about the 
longitudinal axis. 

The impellCT 120 includes a flange 122 diqx)sed transverse to the longitudinal axis 
30 A of die housing 1 10 and a plurality of integral vanes 124 projecting axially fiom the flange 
122 toward the inl^ path 126. 
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Further, tfie pump 100 includes an axially movable shroud 140 operatively cotq)led 
to die housing and aligned axially with the impeller 120 for movraient along the 
lon^tudinal axis A and the shaft 130 between an open position (shown in solid m Figure 2) 
spaced axially fiom the impell^ 120 for allowing a maximum amount of fluid flow through 
S die housingl 10 and a covering positicm (shown in phantom in Figure 2) disposed at least 
partially around the impella- vanes 124 for selectively reducing the amount of fliud flow 
through the housing 1 10. The shroud 140 is circumferentially diiq)osed around the impeller 
vanes 124, and extending parallel to the axis of rotatable shaft 130, such diat the eSective or 
working portion of the impeller 120 is that portion of the vanes 124 that does not extend 

10 into the surrounding shroud 140. The shroud 140 is held in place by a shift fork 150 
supported by a non-rotating shroud support 145 and controlled by an actuator 160, which 
may be of any known type, includmg, but not restricted to, hydraulic and electronic types. 
The shift fork 150 is best seen in Figures 3 and 4. The shroud 140 and adjacent non- 
rotating shroud support 145 also assist in reducing the overall volume of the fluid chamber 

15 102 in the housing when the actuator 160 and shift fork 150 move the shroud 140 &om the 
open position to the covering position. 

The shroud 140 may rotate along with the impeller vanes 124, at either the same 
rotational velocity, or a different rotational velocity by being keyed to the shaft 130. 
Alternatively, the shroud 140 may be stationary or a non-rotating shroud. 

20 In operation, when the engine of the vehicle is first started, the shroud 140 will 

enclose substantially all of die vanes 124 of die impeller 120, which results in no effective 
pumping action despite the rotation of the impeUer shaft 130. This allows the engine to 
quickly warm up after starting by allowing die heat to accumulate. As die tenq)erature rises, 
a diennocoiq)le or other sensor 170 soids a signal to the actuator 160 to move the shroud 

25 140 away fiom die impeller flange 122 and expose vane surfaces 124 to perform centrifiigal 
pumping action. It should be q>preciated that die actuator 160 and diaft fork 150 may 
axially displace the shroud 140 around die impeUer 120 and vanes 124 any desired amount 
to selectively control the fhtid flow through the housing 1 10 and between the irdet 126 and 
oud^ 128. 

30 If so desired, the actuator 160 can also receive signals fix)m an mgine speed sensor 

When the engine is rotating at high speed, the shroud 140 can be moved over the impeller 
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vanes 124, regardless of the coolant tempmture. Accordingly, the effective vane heiglit 
decreases, reducing the pump capacity wfaoi it is not needed. 

Having now fully described the invention, many changes can be made by one of 
ordinary skill in the art without departing fiom fiie scope of the invention as set forth bereiiL 
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What is claimed is: 

1. A variable flow coolant pump comprising: a pump housing ext^iding along a 
longitudinal axis defining a fluid chamber and having a fluid inlet and a fluid ouflet for 
providing flow of coolant through said housing; an inxpeller rotationally supported in said 

S housing between said inlet and said outl^ for pumping said coolant throu^ said housing, 
said inq)eller having a flange disposed transverse to said longitudinal axis of said housing 
and at least one vane projecting axially from said flange; and a shroud operatively coiq^led 
to said housing and aligned axially widi said impeUet for movement along said longitudinal 
axis between an open position spaced axially fiom said impeller for allowing a maximum 
10 amount of fluid flow through said housing b^een said inlet and said outlet and a covering 
position disposed at least partially around said impeller vanes for selectively reducing the 
amount of fluid flow through said housing. 

2. A variable flow coolant pump as set forth in claim 1 further including an actuator 
IS coupled to said shroud for controlling said axial displacement of said sfazoud b^een said 

open position and said covering position. 

3. A variable flow coolant pump as set forth in claim 2 further including a shaft 
rotatably joumaled to said housing for siq>porting said impeller in said housing between 

20 said inl^ and said outlet and rotating said impeller about said longitudinal axis, said shaft 
furtiier extending through said shroud. 

4. A variable flow coolant pump as set forth in claim 3 further including a shaft fork 
coupled between said actuator and said shroud for engaging and moving said shroud axially 

25 along said shaft between said open position and said covering position. 

5. A variable flow coolant pump as set forth in claim 4 wherdn said shroud is 
rotatably joumaled to said shaft for rotation therewith. 

30 6. A variable flow coolant pump as set forth in claim 5 further including a sensor 
coupled to said actuator for controlling said actuator and said selective di^lacment of said 

-6- 
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shroud between said open position and said covoing positioa 

1. A variable flow coolant pump as set forth in claim 6 wherein said sensor is 
temperature sensor for measuring the tenq>erature of an en^e and activating said actuator 
upon sensing a predetermined engine temperature to displace said shroud between said 
S open and covoing positions. 

8. A variable flow coolant pump as set fordi in claim 6 wherein said sensor is a speed 
sensor for measuring the speed of an engine and activating said actuator upon sensing a 
predetermined engine speed to displace said shroud betweoi said opra and covering 
10 positions. 
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